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LUPUS INDUCED BY D-PENICILLAMINE DURING
TREATMENT OF RHEUMATCID ARTHRITIS

TWO CASES AND A SYSTEMATIC IMMUNOLOGIC STUDY
' OF THE COURSE OF TREATMENT . -

J. Crouzet¥ J.-P. Camus, A.-P. Leca, P. Guillen,

and J.-4. Liévre

It is now three years since M. Boudin and M. Caille presented
" herein the first cases of lupus erythematosus induced by D-
peniCillamine Since then, several others have been noted.‘.All
‘these cases Involve the treatment of Wilson's disease. or

cystinaria

We repert here two cases of lupus induced by D—peniéillamine

in the course of treatment of rheumatoid arthritis. We preseht
as well the. results of a systematic study’ of the biology of lupus’

'before and during such treatment.

I. Observétions

Case 1. Mrs,. Solange Bri. ; L5 years old, With no previous-
'personal or familial pathological history

Her arthritis begins‘in'1966‘as inflammatory like pain in
the right shoulder and recurs in 1967 in the form of arthritis of
" the metacarpophalanges and prOXimal 1nterphalanges of both hands,
and then in the knees. - -

/7w
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A treatment consisting of aspirin, cthroquine, and corti-
colds brings about transitory improvement and a Cushing-1like

syndrone.

. At the end of 19686 there occurs a major advance in the
progress of the disease: knees, shoulders, elbows, wrists, and
‘hands are affected. A visceral examination i1s completely nega-
tlve. Biclogical tests reveal a sedimentation rate of 42 mm in
the first hour,'a Waaler-Rose reaétion, and a negative Latex
test. No LE cells can be found. ' |

' The progress of the disease 1s slowed by increasing the
dosage of corticolds, and the disease stays guiescent usihg
aspirin, non-cortisone anti-inflammatory agents, and injection of

corticoids into the knee,

In February 1971, new extensive progress of the disease
affecting the temporomaxillaries and the hips. Cutaneous and
visceral tests negative. Bilological tests: sedimentation rate
12 mm during the first hour; red cells: 4,900,000; white celis:
7,100; polynucleated neutrophiles: 65%; eosinophiles: 5%—-
negative Waaler-Rose and Latex reactions. Treatment with D-
peniciilamine is started on 27 March 1971,V7501mg ber déy for
three weeks, then 1 g per.day.

- Blological testing on 19 April 1971: sediméntation rate 1%
mm during the first hour; red cells: 4,300,000; white cells:
8,100; polynucleated neutrophiles: T5%; eosinophiles: 1%.
Waaler~Rose and Latex tests negative;-antinuclear antibodies'have
homogeneouS'fluorescehce at 1/50 (immunofluorescence method using
liver sections). |



In July 1971, all articulation palns are gone, the visceral .
examination is negative. Nonetheless the patient shows a pruri-
genous sun erythema already observed eariier in 1970 and 1969.
Histologic tests: sedimentation rate 8 mm during the rirst hourj
‘hemogram: normal; antinuclear antibodies: 1/100 (same method).
Only D-penicillamine 1s continued at a dosage of 1 g per day
'followed by 1.5 g per day because. of a momentary attack in Septem-
ber 1971,

In February 1972, painful acute attack of a different char-
acter than the preceding ones: the pains are diffuse, essentially
muscular, affecting the arms, the forearms,.the thighs, and the
walst. An inerease in D-penicillamine dosage to 2 g per day
further aggravates ﬁhe myalgias which become permanent {(March
1972). | |

Clinlcal examination shéws no visceral or‘cutaheous lesion.
Bioiogical examination: sedimentation rate:j 11 mm during the
first hour; normal hemogram. Protein electrbphoresis: 10% a-1
;globulins,_io% a—E,,EH% gammaglobulins; urea: 0.24 g/liter;
negative Waaler-Rose and Latex. Numerous LE cells on three
successive exéminations. Antinuclear antlbodies positive at
1/500 (same method) with a homogenecus image.

The diagnosis of lupus induced by D-peniciliamine is then

made and treatment interrupted on March 23.

The outcome is spectacular: the muscular palns disappear
completely in 10 days. Articulation pains are moderate. They"
vanish with 100 mg of indocid and 1 g of aspirin per day.

In June 1972, with thils treatment the clinical state is
satisfactory. No visceral signs. Biclogy: sedimentation rate
10 mm during the first hour, normal hemogram, numerous LE celis,

antinuclear antibodies: 1/1,100 homogeneous.

/72



In September 1972: identical results.

In March 1973:  satisfactory clinlcal state with the possi-
bllities for normal work. Biology: Waaler-Rose and Latex nega-
tlve. No LE cells, antinuclear antibodies positive at 1/500.

summary: Typical although sero;negative rheumatoid arth-
ritis, with no visceral anomalies, treated-éﬁccessfully with D-
penicillamiﬁe. In the eleventh month, deVelopmeﬁt_of muscular
hyperalgy with appearance of very positive lupus serology. Rapid
disappearance,of clinical signs upon stopping treatment, but

persistence of biological abnormalities one year later.

" Cage 2. Mrs., Jeanne Gen..., 53 years old, with no personal or

familial pathological history.

Arthritis begins in June 1969 with pains in the shoulders,
the wrists, and the knees. In October 1969, sedimentation rate:
20 mm during the first hour; Waaler-Rose reactions: '1/128; no LE
cells, Treatment with chloroquine and ACTH is started.

. In October 1970, the patient consults ohe of us, who notes

arthritis of the shoulders, elbows, wrists, metacarpophalanges,‘
and cervical -spine... (Clinical examination: no visceral lesions.
No rheumatoid nodules. Qcular examination: a few corneal depo-

sits which force the discontinuation of chloroquine treatment.

In January 1971, significant wbrsening of articulation.
Bicologlcal examination: sedimentation rate: 25 mm during the
first hour; normal hemogram; Waaler-Rose: ‘positive 1/1,024, ho
LE cells; antlnuclear antibodies negative (immunofluorescence

~using liver sections); absence of anti-DNP (Latex) ahtibodies.



Treatment with D-penicillamine is begun February 10, 1971 at
a dosage increasing to 1.25 g per day on May 26, w1th 5 mg of
prednlsone

"In November 1971, the artlcular paln disappeared except for
~some arthralgia in the fingers.

In January 1972, 11 months after the beginningfof this
treatment, a new appearance of the symptoms: redneSé and prﬁritis
of the eyelids and the cheeks, with light edemajipain in the
hands, shoulders, ankles, and knees., Bilology: sedimehtétioh'
rate: 17 mm during the first hour; normal hemogram. - No proteln—
uria, absence of LE cells, antlnuclear antlbodles (immunoc-

N fluorescence using livér sectlons) positive reaction at 1/500
' (homogeneous appearance), absence of anti-DNP. antlbodles, negative
Waaler- Rose. '

- Treatment with D- penlclllamlne is contlnued at a dose of 1 &
per day, cortlcotherapy is stopped. '

In April 1972 facial rash hasddiséppeared but articulatién'
palns in¢rease and necessitate resumption of cortlcotherapy (5 mg
of prednlsone) Treatment with D-penicillamine is stopped because
of leucopenia (3,500) and thrombopenia (88,000). _The ‘hemografi?
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returns to normal in 15 days.

In December 1972, six months after the dlscontlnuatlon of D-
penlclllamlne and despite cortlcotherapy, there is Slgnlficant
polyartlculatlve relapse w1thout v1Sﬂeral 31gns

Biology: sedimentation rate: 43 mm during the first hour;‘
‘hemogram: normal; Waaler-Rose: 1/256; no LE cells; no anti~DNP
antibodies. - ' "



We decided to resume treatment with D-penicillamine. Two
months later (February 1973) clinical improvement is evident.
There is no sign of lupus. Blood analysls is normal, ekcept for
the presence of Heller B cells and a positive reaction at 1/100

in the test for antinuclear antibodies by immunofluorescence.

In July 1973, the subjective state is good, the general /73
examination is negative. Bioldgical evaluation shows a sedimen-
tation rate of 7 mm during the first'hour, a ncrmal hemogram, a
Waaler-Rose reaction at 1/128, antinuclear antibodies still

positive at 1/50 by immunofluorescence.

In September{ Immunofluorescence of a homogeneous type is
positive at 1/1,000. Anti-DNP antibodies are absent. In October,
nen-infiltrated érythematous spots appear, with a thinning of the
epidermis on the anterior surface'of the thorax (Dr. Noble).

. Globular sedimentation at this point is 15 mm during the first
hour and the white cell ccount at 4,500, Bicpsy of a cutaneous

- specimen shows some elements favoring a "lupiform eruptioh," and
others favoring a toxidermia (Dr. Lessana-Leibowitch).

" Summary: Typical seropositive rheumat01d arthritls, w1thout
v1sceral abnormallty, treated with D-penicillamine with good
clinical and biclogical results for ten months. In the 11th
month, appearance of an eruption on the face and a large increase
in antinuclear antibodies; the eruption disappears desplite the
continuation of treatment. The subsequené discontinuation of D-
pénicillamine is followed by articulative relapse; renewal of. the
treatment occurs without incident at the outset -and antlnuclear
antibodles continue to diminish. In the tenth month, an erupt;on
compatlble with the diagnosis of lupus reappears, preceded by an
inerease in the antinuclear antibody'titérs. '



IT. Development of the Biological Evidence of Lupus during

Treatment of Rheumatoid Arthritis with D-penicillamine

The appearance of lupus in the course of Wilson's disease
and cystinurias treated with D-peniciilamine, and the absence of
known connections between these two diseases and lupus erythema-
tosus strongly suggest that D~penicillamine, like many other

drugs, is capable of induecing "iatrogenic" lupus.

In rheumatoid arthritis, whose features common with lupus
are even more uncertain, one may ask whether D-penicillamine
reveals a latent-iupus appearing in the form of an arthritis,‘or
whether it is a matter of a purely iatrogénic lupus as indicated
by Case 1 where the clinicél muscle Syndréme ceased immediately.
on stoppage of treatment. .

In order to obtain some ﬁartial answers to this question we
studied in 25 arthritics the evolution of certain biological
signs ¢f lupus bkefore and during treatment with D-penicillamine.

1) " Material: Our 25 arthritics consist of 23 women and 2
men. There are 19 cases of "classical" arthritis and 6 cases of
"typical" arthritis (using A.R.A. criteria).

Rheumatoid serology is positive in 20 cases.

The average age 1s 51 yearé, the extremes being 39 and 71
years.,

In no case do any visceral or cutaneous slgns accompany the
articulative manifestations'prior to treatment. None of these 25
- patients, with the excepticon of the two cases reported here, had
clinical signs during treatment that could make one fear an
induced lupus.



Treatments with D-penicillamine were administered at doses
of 12 to 30 mg/kg/day, and the average duration of treatment was
14 months (extremes 3 and 36 months).

2) Methods: we studied the followlnhg tests before and

during treatment :

a) Hargraves cells by the clotting method (Zimmer and
Hargraves [1958]3);

b) Antinuclear antibodies by indireect immunofluorescence’
using liver sections (IF) following the method of Hamard and
Seligman [19647;

¢) Anti-DNP antibodles (Latex test according to Chris-
tian [19581); o

d) Lymphoblastic transformation test (LTT) in the
presence of calf thymus DNA following a method derived from that
of Halpern (1967) carried out in only 12 cases

3) Results

-- Hargraves cells (Table I). These were 1ooked for in 24
cases (the 'survey was not perfofmed initially in Case 1). Before
treatment the search 1s negative in 22 cases, and twice Heller B’
cells are found but never any Hargraves cells.

During treatment 19'tests are negative, B cells are fbhnd‘5

times, never LE cells.



ThBLE I, L, E"CELLS FOUND BEFDRE AND DURING TREATMENT

Negative B Cells

L.E. Gells
Before Treatment 22 2 0
After Treatment o 1% 5 0
-~ . Antinuclear antibodles (IF) (Table II). Prior to

treatment the results were negatlve 15 times, p051t1ve 9 tlmes

with a titer 1ess than or egual %o 1/100 sequal to, 1/500 _;j

«one tlme

During treatment, among the 15 negatives at the outset, it

became positive often at low titers, but two reached 1/500.

Among the 10 positives at’' the outset, 5
become negative and 5 increase, 3 of them by
dilutions. ‘

Table II records the resultfef the last

carried out for each patlent, which ‘for some

decrease and 3 -

at least two

1mmunof1uoreecence

of them does not

correspond to the highest antibody titer'observed in successive

assays..

b

-~ Antl1-DNP antibddies Studled in every. case, they

remalned negative during treatment except for ‘the 2 cases ‘where -

clinical 51gns of lupus appeared.. .

-— “Lymphoblastic transformation test-in the presence of DNA

(Table III) This test was performed on 12 patlents

after an average treatment of 22 months

before and



TABLE II. ANTINUCLEAR ANTIBODIES SEEN IN IMMUNOFLUORESCENCE

| H 2 Homsienesis - Type Fluores Eeﬁéc{
M = Mottled Type Fluerescénce __
%3~Dﬁféfibﬁ’r - —
@ of treat—/Dosée-|.FAN . FAN . ] |
“ "r% ment . =_ﬁﬁ,g/;15g£.j _lgefor,g} during J
2l (months)] " kreatment
1 14 t6.then 12 0 )
2 29 20'khen 41 o g
EN i 16 0 0
4 3 18 0 0
5 3 n 0 0
5 4 17 0 110
Fl 3 28 0 1/10
5 sm 20her 1y ‘o 1/50 H
%I e 10 14 0 1/50 H
0 6 12 0 /S0 M
o 24 16 0 150
1z 6 23}.‘-hﬁn.«l‘4 0 1/50 H
T 34 0 1/100 1
14%+ 1 25 0 1/500H
Cls 36 30 0 1/500 H
6 19 + /1 1I100H
TH 28 tathen 3 1 0
) s 9 ... 16 1/10 0
9 6 13 1/10 1',/50M
2 15 13110 100H
P 10 1Zthen281/S0H  1/500H
22 6 lithenZ2} 1/}00 H 1/50
» 26 23 Y100 M 0
Y 16~ 1100M 11
5 4 13 then L71/500H  1/{000 M
" “%Case mo.1l
**Case. no, 2

10



-~ Before treatment: <the test is negative in all cases.

-~ During treatment: eleven patients remain negative, only

one becomes positive without a¥tering his titer of antlnuclear
antibodies.

In summary: The LE cell survey very often glves negative
results'with respect to immunofluorescence. We have found evi-
dence of LE cells only in Case 1 at the peak of the lupus attack.

Immunofluorescence gives positive results in approximately
one~half the cases.. Thirteen times out of twenty-five (52%)
antibodies appear or increase’ in titer to aAsignificant extent.
‘The presence in this serles of 25 cases of 2 clinical cases
motivating systematic study is_ consistent with the frequency of
1mmunologlc abnormalities.

Anti-DNP antibodies remain absent.

The lymphoblastic transformation test remains negative
during treatment. It is, as we have noted (Crouzet [19717},
usual;y negative in arthritis, in‘contrast to what is observed in
autonomous lupus (Patrucco [1967], Reinert [19?1}). '

The essential immunologic manifestation i1s thus the appear-

ance of antibodles detectable by imnunofliuorescence.

Moreover, the daily dose of D-penicillamine does not appear
to play a clear rcle, since it is 18 mg/kg in the "negatives" and
20 in the "positives."

The decrease in dosage of cortisone which is made possible
by penicillamine is likewise not a faetor, since patients who
'remain free of antibodies are more often deprived of corticoids
than the others.
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Antibodies appear or increase after very variable periods of
treatment, sometimes as soon as the 3rd monﬁh. Conversely, pro-
longed treatments can be without any effect.

The increase in titer of antibodies preseht initially is. not

any more frequent than the appearance of antibodies where they
were absent.

DI - SO T Ry

o - . e
TABLE IIIIFL T‘g. IN THE PRESENCE OF_ DNA. 12 PATIENTS AVER_GEH.

e

LENGTH OF TREATMENT (22 MONTHS) oo

L . F.A.N. at the time
Number ‘ L.T.T.

[ : . - of L.T.T.
A-i;{O 4 ~ negative . | AL -
5 - negativé o - 1/10
‘ 6 negative . ~ 1/100 H
7 | ‘ negative . 1/100 H
. 8 : negative :‘ 1/100 ﬁ
] d 9 negative 1/500 H
10 positive | o 1/100 M
?) 11 - ' negative - .. not tried
N iz | ' negative _ not tried

"

II;. DiscuSsiOn‘

The two cases reported in the first parﬁ of this paper and
the systematic study of the biology of lupus during arthritis
treated with D-penicillamine confirm thé'findings in the litera- .
ture (Boudin, Caille, Clivier, Rasmussen, Walshe) (Tables IV and
V).
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1} They allow cne to define the general cllnical and biolo-
glcal aspects of this syndrome which seem to appear after a
minimum of 10 months of treatment.

The clinical_signs are dominated by cutaneous signs, arthral-
gla and myalgia. 1In no case is any definite evidence of renal
involvement noted. A11 in all, they'conform o the description
of latrogenic lupﬁs (Dorfman {1973]). A

From the bilological point of view, the incfease in sedimen--
tatlon rate is frequent but not constant. The 1eucopenias‘and
'thrombopenias are attributable‘either to the 1upue or to the
hematologic effect of D-penicillamine, or else to Wilson's

disease.

The clearest immuhological effects‘eoncern'the antinuclear
antibodies detected by the indirect immunofluorescence_method.
The numbers which we obtain in our.systematie study make it .
appear that‘52% of the arthritis cases treated with
.D—penicillamine produce antibodies. These numbers are reminiscent
of those obtained by other authors with other drugs with pro-'
calnamide, one observes the appearance of antibodies 65% of the
time (Dubois [1965]), with hydralazine 50% (Condeml [1967]) with_
1son1a21de 20% (Cannat [1970]).

Our results indicate a -similarity betWeen‘D-peniciilamine,
procainamide, and hydrélazine with respect to the incidence of
-antinuclear antibodies. Nohetheless, it iS'imporfent to note
‘that diseases treated with these two drugs do not have any rela-
tion to spontaneous lupus erythematosus -as arthritis does, and
‘are unconnected to any immunelogic abnormalities.

The negat1v1ty of LTT with respect to the natlve DNA of our
patlents freated and developing fluorescent antibodles

13



corroborates the classical notions concerning the absence of
anti-native DNA antibodies in induced lupus, in contrast to what
we uSually find 1n spontanecus lupus. The recent work of Hahn
[1971] and Kahn [1973] have made it possible, however, to demorn-
strate anti-native DNA antibodies in induced lﬁpus. "Hahn [1972]
_reports in addition one case of positive LTT.

TABLE IV. CLINICAL TABLE OF 6 OBSERVED CASES OrF LUFPUS INDUCED BY
D-PENICILLAMINE '

-

j i : . _ Persongl, Qbseryation n\
3 Boudin 1 Caille Ramussen Ofliver e
3, ‘ Q\——Authors J . Ne No 2
4 o DSS‘?“WJ%EI‘EG 1/1 - ‘Wihc;n-’sj_ ‘_}i’l_li)r_t’g_] ) '{jysfinurie Cystinurie FR FR
T o T | wes| i | | isii| T )
! ﬁ: Length of treatment o | ,\:2 }ez;rs_:! lgrcar f 1 year \ {19 months] 11 months | . Idi'mﬁnihs |
I _;gc . a il yea.}‘sJ 22 years_‘ 22 years‘ 47 years ) 44 years | 52 years |
Sex; CF| - F| Ml ”‘ F ‘11 , CF | F /
T S S S
.'lgiﬁenaj’_i‘m.r?)vement l . Dhisto — 0 0? 0 S0 0
g - R
V ) CWSIMment | yi‘ s histo + + +7? +
-Heeirtw + 0
o ] 3 .
Plcul:;uk 4 ) D
7 I Abdominal pains |1 { + &
T Rever | < 38.5 18 “.memel " fope |- - | nonc ]
:

2) The frequency of lupus induced by penicillamine is Stlll

difficult to measure, Durlng Wilson's disease and cystinuria, 4

cases have been published in detail and others have been men-
tioned: two by Walsche [1968] for several tens of treated
patients, onhe by Mirouze [19731. Boudin [1973] observes alto-
gether two cases out of 21 patients with Wilson's disease treated
with penicillamine.
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TABLE V. BIOLOGICAL TABLE OF 6 OBSERVED CASES OF LUPUS INDUCED
BY D-PENICILLAMINE

- : _ “'“wﬁérsonal ;;_N_“

: hors § Boudi Caill. noR Oliver _observations _ j
amussen ; -
Autho’rs' . ouen — e ,{.’.” T Nei TTNe2
: V.S, 50 50 45 I 17
! L.E. +- D + + + R +
AC, AN, 1/10 000 1/500 ‘ 1/960 1/500 1/500
1 X.F. ‘
AC. AN,
(DNP) + + - -
| __GR 43 M 48N
G.B. 1200 6300 2000
W.R. — i _ —

In rheumatoid arthrltls our series of 100 cases (Camus -
[1973]1) 1ncludes the two cases which we’ report here. In the
other series 1n the literature which comprlse a total of more'
then 800 arthritics receiving penioillamine (Payne [1969], Tanner.
[1969], Jaffe [1970], Zuckner [1970], Golding [1970], Miehlke
[19711, Maldikowa [1972], Truhlar [1972], Lancet [1973], Kriiger
[1973], Chiud [1973], Mathies [1973]) this complication is not

mentioned.

~ With respéct to latent biological abnormalities, let us note
that Scheinberg [19€8] found evidence of antinuclear factor
(anti-DNP?) one time out of 24 in patients treated for Wilson's

disease or cystinuria.
It does not appear, therefore, that lupus induced by peni-

cillamine should be anhy more common in arthritis than in other

diseases without immunclogic abnormalities. However, Alarcon-
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éegovia [1969] thinke that the pathogenesis of induced lupus-
involves the interVention, apart from drug-related factofs, of a
genetic predisposition and of immune disorders, from which arth4
ritis is not excluded if the criterion is the frequency of anti-
nuclear antibodies in the disease even before any treatment which
is reputed to be inducive. | |

3)‘ The pathogenegis of lupus ‘induced by D-penicillamine is

uncertain., Penicillamine denatures certaln proteins by reacting
- with disulfide bridges, or modifies their synthesis (Blumentrantz
[19733). This is reminiscent of the denaturing effeét ¢l hydra-
lazine and of INH -{Tan [1968], Alarcon-Segovia [19711). Penicil-
lamine could act in this way. '

Penicillamine 1s an antigen or a hapten, as shown by the
work of Amos [1968] and of Harpey [19711. It is known that
antibodies can be discovered against the most stfongly inducing
drugs, hydralazine (Heiﬁe [1862]) and procainamide (Russei
[1968]).

Finally,-lupus induced by penicillin (Gold [1951]) cculd
sometimes be linked to the presence of penieillamine at the end
of the chain by reason of the exlstence of cross—-allergic pheno-
mena (Caron [1973], Camus [13973]).

4% " The evolution of the'lupus induéed‘by,DfPEHicillamine
has been favorable in all the cases described. In contrast, the

immunologic effects can persist for several months.

The existence of purely biological manifestations of anti-
nucliear immunity does not seem to us to be an a priori contra-
indiéation for peniciilamine, especially since it is used also in
the treatment of active chronic hepatitis (Lange [19711). It

certainly does call for more careful surveillance in all areas.
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